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Question 1 [6 marks] 


a) Why do carry lookahead adders execute faster than simple ripple adders? 


b) Why do carry lookahead adders execute even faster when nested recursively? 


Question 2 [6 marks] 
How are the following kinds of numbers represented in a computer? 


a) Unsigned integers like 235 
b) Floating point numbers like —2.78 


c) Signed integers like —80 
Question 3 [12 marks] 


a) Describe the IEEE 754 single precision floating point format. 


) 
b) Why do we normalize floating point numbers? 
c) What is the smallest normalized floating point number in the IEEE 754 single precision format? 
) 


d) What is the largest normalized floating point number in the IEEE 754 single precision format? 


Question 4 [12 marks] 
Explain how floating point numbers are added and multiplied. 


Question 5 [4 marks] 
A memory has n addressable words. Recall that a word is 2 bytes. How many bits are required 
for an address? 


Question 6 [8 marks] 
Suppose that you wish to run a program P with 3.1 x 10° instructions, and you would like the 
program to use 3 seconds of CPU time. You will run the program on a processor with a CPI of 1. 


a) What is the required clock rate for the processor? Describe your working. 


b) P is run on a single processor multitasking machine. It takes 5 seconds of wall clock time to 
complete. What is the percentage of CPU time that P received? 


Question 7 [6 marks] 
Consider the following base-7 number 2027. Convert this number to base-10, that is decimal, and 
then, using the decimal representation, covert this number to base-4. Describe your working. 


Question 8 [6 marks] 

Without converting to any other number system, multiply the two binary numbers 1012 and 100012. 
Convert these two binary numbers and the result from their multiplication to decimal, and verify, 
in decimal, your binary multiplication. Explain your working. 


Please remember- This examination question paper must be handed in. Failure to do so may result 
in the cancellation of all marks for this examination. Writing your name and student number on 
the front will help us confirm that your paper has been returned. 


